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i NTSB-AAR-73-13, _1\-- 
requi red  braking d i s t ance  of 8,694 f e e t ,  i f  engine reverse  t h r u s t  i s  no t  
used. Obviously, t he  a i r c r a f t  could no t  have been stopped on t h e  runway 
under these  condi t ions ,  un less  t he  a i r c r a f t  had landed wi th in  t h e  f irst  
656 f e e t  of t he  runway o r  had used engine reverse  t h r u s t .  However, t h e  
No. 4 engine was shut  down, t h e  No. 3 engine reverse? malfunctioned, an3 
problems with d i r e c t i o n a l  c o n t r o l  of t h e  a i r c r a f t  hindered t h e  crew from 
using a s u f f i c i e n t  amount of reverse  t h r u s t  i n  t h e  Nos. 1 and 2 engines.  

The c o r r e l a t i o n  between t h e  f l i g h t  recorder  da t a ,  t h e  touchdown 
p o i n t ,  and t h e  scrub marks found on t h e  runway i n d i c a t e s  dynamic hydro- 
planing by the  a i r c r a f t  f o r  approximately 3,000 f e e t  during i n i t i a l  ground 
r o l l .  The scrub marks on the  runway a l s o  show t h a t  viscous hydroplaning 
i n  varying degrees occurred u n t i l  t h e  a i r c r a f t  reached a po in t  approximately 
1,400 f e e t  from t h e  end of t h e  overrun, where some e f f e c t i v e  braking d id  
occur .  

Except f o r  t he  malfunction of t h e  No. 3 engine r e v e r s e r  and t h e  
f a i l u r e  of t he  Nos. 1 and 9 t i r e s ,  no o the r  malfunction or f a i l u r e  was 
found t h a t  could have adverse ly  a f f ec t ed  t h e  stopping d i s t ance  of t h e  
a i r c r a f t .  

PROBABLE CAUSE 

The Nat ional  Transpor ta t ion  Sa fe ty  Board determines t h a t  t he  probable 
cause of t h i s  acc ident  was t h e  i n e f f e c t i v e  braking c a p a b i l i t y  of t h e  air- 
c r a f t  on t h e  wet runway because of t h e  low c o e f f i c i e n t  of f r i c t i o n  of t h e  
new runway sur face ,  and i n s u f f i c i e n t  engine reverse  t h r u s t  t o  dece le ra t e  
t he  a i r c r a f t .  
t h r u s t  and malfunction of t h e  No. 3 engine r eve r se r  r e s u l t e d  i n  a d i rec-  
t i o n a l  c o n t r o l  problem and r e s t r i c t e d  the  use of Nos. 1 and 2 engine 
r eve r se r s .  

The combined e f f e c t s  of t h e  lack  of t h e  No. 4 engine reverse  

RECOIMFJTDATIONS 

I n  view of t he  p o t e n t i a l  hazard involved i n  overrun acc idents ,  t h e  
Board recommends t h a t :  

The Federal  Aviat ion Adminis t ra t ion expedi te  i t s  research  pro- 
gram t o  determine t h e  f r i c t i o n  c h a r a c t e r i s t i c s  of w e t  runways, 
no t  only f o r  i t s  e f f e c t  on t h e  landing c e r t i f i c a t i o n  requi re -  
ments f o r  a i r c r a f t ,  bu t  a l s o  f o r  t h e  c e r t i f i c a t i o n  of runway 
sur faces  under t h e  new Ai rpor t  C e r t i f i c a t i o n  Regulations.  
(Recommendation No. A-73-49.) 

A s  a r e s u l t  of t he  t e s t  conducted f o r  t h e  Board by NA% and t h e  FAA, 
t h e  @de County Por t  Author i ty  decided t o  groove Runway 9L/2j’R and 
Runway 9R/27L. 
a s s i s t a n c e  and received a grant  f o r  matching funds under t h e  Airpor t  
Development Aid Program. The 44-day grooving operat ion commenced on 
A p r i l  10, 1973. 

The Airpor t  Author i ty  pe t i t i oned  t h e  FAA f o r  f i n a n c i a l  


